Résumé. 2014 Abstract. 2014 The single resonance is treated of a cavity, which is driven by an appropriately biased Josephson junction and an external field at resonance frequency. We describe a tunable Fabry-Pérot cavity, based on a flat point-contact device, as a possible narrow-band detector of far-infrared radiation. Preliminary experimental data for this system indicate that the principle works, but that the coupling of tunnel currents with the resonance still falls short by an order of magnitude. Modifications are discussed that will improve its performance.
1. Introduction. -Astronomical observations of line radiation from atoms and molecules at farinfrared wavelengths (0.1-3 mm) will be of great value for understanding physical processes in the interstellar medium. They probably will shed more light on the cooling of this medium [1] and may turn out crucial for the knowledge of regions which strongly emit in the far infrared [2] . For such observations detection systems are required with low noise and high spectral resolution, competitive if possible with that of radio heterodyne systems. This may explain why astronomers are interested in the development of Josephson junction devices, which for this wavelength range might meet both requirements [3] .
In this paper an account is given of work at the Kapteyn Astronomical Institute on a tunable resonant detector excited by a Josephson point-contact junction. The basic idea for this device has been discussed by Richards and Sterling [4] . If operated at an appropriate voltage bias the junction currents can be coupled easily to the resonance field of a cavity, so that a current step is induced. Any field entering the cavity will affect the coupling of the currents with the resonance and detection then amounts to measuring the resultant height variation of the current step. The principal merit of a resonant detector is its small spectral bandwidth, which implies low noise.
In our device we tried to optimize the coupling between the cavity and the junction on the one hand and between the cavity and external fields on the other hand. At the same time we pursued tunability of the cavity over a wide range. These goals may still be remote, but a description of our approach might have some value. We begin with a short discussion of calculations on the resonant detector.
2. Calculations. -As is well known [5] , ac tunnel currents appear in any weak link of two superconductors when a voltage bias is applied across the junction. To understand the interaction of far-infrared radiation with these currents, one has to solve the ac portion of Maxwell's equations subject to appropriate boundary conditions. This is a complicated nonlinear problem, which may turn out untractable for most experimental situations.
For the case of a point-contact junction at some position in a cavity one can simplify the problem by assuming that the tunnel currents radiate a dipole field characterized by junction dimension and normal resistance [6] . The extent to which each of the cavity modes overlaps with the dipole field then determines the coupling. In view of the relatively low impedance of point contacts, one can argue that as a rule the currents will only excite waves with electrical nodes close to the position of the junction. Evidence for this has been first given by Dayem and Grimes [7] . Nonlinearity of the junction, however, will cause mode coupling, so that energy may be stored in the many different modes that satisfy this rule.
For the simple geometry of oxide layer junctions Werthamer and Shapiro [8] By comparing (6) and (4) figure 1 at 4.4 K and free standing. The current steps of 0.02 mA at :l: 0.145 mV are due to a resonance in the supporting ring (see Fig. 3 ). The quantity 03B2c = 2 eio CR2/h, defined by
McCumber [12] , is about 10 (io ~ 0.25 mA, R N 0.8 Q).
Inductive effects apparently are small.
Next consider the coupling of the external field with the cavity. We restrict ourselves to the Fabry-Pérot geometry of two parallel plane surfaces, the one formed by the above device and the other by a reflective plate. The cavity modes we are interested in are standing waves between these two surfaces, the wavelengths of which can be selected by adjusting the distance. Other modes, relevant for the fixed geometry in perpendicular directions, might be excited also, however. As is well known for Fabry-Pérot systems [13] , high quality (= finesse) is obtained at the expense of coupling with an external field. The latter has to pass through the reflective plate, either by making small holes in it or by having it semitransparent. In the case of holes (e. g. in a metal mesh) one has a freedom in dimensions to find a suitable compromise between quality and transmission, but then these quantities will be wavelength dependent. In the case of a semitransparent plate (e. g. an intrinsic semiconductor) such a freedom does not exist -unless selective coatings are applied -, but independence can be obtained of the wavelength. These considerations led to the instrument sketched in figure 3 , to which we refer in the description below.
In this instrument the surface of the point-contact device A is placed at a variable distance of a few mm FIG. 3 A., has a specific resistance exceeding 10 03A9.m and consequently shows no free-carrier absorption (we only observed the near-infrared phonon-absorption peaks). Neglecting therefore the imaginary index of refraction and adopting a real index n = 3.994 [14] , we obtain for the quality at normal indicence [13] Q = (n2 -1)2/4 n2 = 3.504 and for the transmission 4 n/(n + 1)2 = 0.640 6 (Fig. 1) 
